Mitogen-activated protein kinase phosphatase-1 is required for cisplatin resistance.
Mitogen-activated protein kinase (MAPK) phosphatase (MKP)-1 is a member of the MKP family that negatively regulates MAPK signaling. MKP-1 has been implicated in cell survival in response to stressful stimuli, including anticancer treatment, but its role in cisplatin resistance is not fully understood. Here, we show that cisplatin induces MKP-1 in several human cancer cell lines. Induction of MKP-1 by cisplatin was through the transcriptional mechanism regulated by extracellular signal-regulated kinase (ERK). Overexpression of MKP-1 rendered human lung cancer cells resistant to cisplatin. Conversely, down-regulation of MKP-1 by small interfering RNA silencing sensitized human lung cancer cells to cisplatin-induced cell death. Using primary mouse embryonic fibroblasts (MEF) from MKP-1 knockout mice, we show that induction of MKP-1 by cisplatin correlates with inactivation of c-Jun NH(2)-terminal kinase (JNK) but not ERK and p38. Furthermore, apoptosis induced by cisplatin was significant in MKP-1(-/-) MEFs, whereas such change was minimal in MKP-1(+/+) MEFs. More importantly, cisplatin-induced cell death is inhibited by blocking JNK but not ERK and p38 activities. Collectively, our results establish a critical role of JNK in cisplatin-induced apoptosis and suggest that MKP-1 is required for cisplatin resistance.